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1
BLOWER AND A BLOWER DIFFUSER

THE PRIOR ART

The present imnvention relates to a difluser adapted for
being mounted at the downstream side of a blower and
comprising a diffuser shroud being substantially circular
symmetrical about an axis of symmetry and having an
upstream side provided with means for attaching the diffuser
to the exhaust end of a blower pipe and a downstream side
opposite the upstream side, and where the diffuser shroud
encircles a diffuser opening having a cross section perpen-
dicular to the axis of symmetry that increases from the
upstream side of the diffuser to the downstream side of the
diffuser, and where a back draft damping buttertly valve 1s
arranged 1n the diffuser opening, the butterfly valve com-
prising two doors both being attached to the diffuser shroud
via a hinge arrangement adapted for allowing each of the
two doors to rotate between a closed and an open position
about a hinge axis extending between opposite sides of the
diffuser shroud and where the doors are shaped so that they
together substantially closes the diffuser opeming when they
are 1n their closed position.

An example of such a diffuser 1s known 1n various
different embodiments such as from e.g. U.S. patent appli-
cation Ser. No. 2013/0051999, disclosing a fan/blower
where the butterfly valve 1s arranged in the diffuser for the
purpose of efliciently reducing back draft into a ventilated
space, and where a spring 1s arranged to ensure that the
buttertly valves closes 1ts doors when the fan/blower 1s not
active.

Back draft dampers with buttertly valves are also known,
e.g. from U.S. Pat. No. 1,743,731, in various embodiments
to be arranged 1n e.g. ventilation ducts or heat piping, and
where the hinge axes for the doors of the buttertly valves are
arranged having an angle with respect to the symmetry axis
of the ducts or pipes so that the doors are urged by gravity
to close when the blower 1s 1nactive, and opens when 1t 1s
activated. The doors of the buttertly valves according to
these valve construction are not, however, completely clos-
ing the duct themselves, and thereby eflicient back draft
closure may require gaskets arranged inside the duct for

closing the necessary distance between the mside of the duct
and the doors of the buttertly valve.

THE

OBJECT OF THE INVENTION

On this background it i1s the purpose of the present
invention to disclose a blower of the type mentioned 1n the
introduction, and where the back draft valve arrangement 1s
provided by a simple and inexpensive mechamsm that
creates very little airflow resistance when the blower 1is
active and at the same time provides eflicient back draft
resistance when the blower 1s 1nactive.

This 1s achieved by a diffuser as defined by present claim
1 and especially by arranging each hinge axis so that it
intersects the diffuser shroud at a position closer to the
upstream side at one side than on the opposite side of the
diffuser shroud.

Thereby the diffuser may advantageously be attached to,
or being integrally produced, with an axial blower having a
horizontal blower tube and axis of symmetry, and so that the
diffuser to be positioned so that the closest position where
cach hinge axis intersects with the shroud on the diffuser, are
arranged at the uppermost position of the shroud. Thereby,
due to the angular position of the hinge axis, the doors of the
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2

butterfly valve are gravity operated so that they are urged by
the gravity to their closed position when the blower 1s not
activated.

In a preferred embodiment the hinge axis intersects the
diffuser shroud at an angle substantially perpendicular to the
shroud at the position closest to the upstream side, so that it
1s possible to design the doors of the butterfly valve with a
very small clearance between the doors and the mside of the
diffuser shroud.

Each of the two doors may advantageously be formed as
sem1 elliptical door plates so that the two doors in their
closed position extends virtually in the same plane and
together forms a complete ellipse, and 1n this relation each
of the door plates may furthermore have straight edges that
abuts each other in said closed position of the doors, and
thereby forms a dividing line between the doors correspond-
ing to the major axis of the ellipse.

In this relation each hinge axis may preferably extend
parallel with and on the downstream side of the dividing line
between the doors 1n their closed position.

In an especially advantageous embodiment the hinge
arrangement provides two hinge axes, one for each door, and
where the two hinge axes are arranged at the same distance
downstream from, and on opposite sides of, the dividing
line, so that there 1s a distance between the two doors
allowing flow of air between them.

In order to ensure correct positioning of the doors in their
closed position, and thereby a tight fit between the doors and
the diffuser shroud, then the diffuser shroud may advanta-
geously comprise one or more projections extendmg from
the diffuser shroud and 1nto the diffuser opening, and where
the projections are positioned so that the each of the doors,
when they are positioned at their closed position, rests
against one or more of the projections at their downstream
side.

A tfurther reduction of the distance between the doors and
the 1nside of the diffuser shroud may be possible 1n a further
preferred embodiments of the invention where the hinge
arrangement comprises a first and a second hinge part
mounted on opposite sides of the diffuser shroud, and where
the first and second hinge parts extends completely down-
stream from the dividing line.

In a further advantageous embodiment each door com-
prises first and second complementary substantially 1denti-
cal hinge parts arranged near opposite ends of the straight
edges, and the first complementary hinge parts and the
second complementary hinge parts are connected rotatably
about the hinge axes to the first and second hinge part
respectively.

The hinge arrangement and/or the door plates may also
comprise projections adapted for restricting the doors to
rotate so that the door plates extend parallel with the axis of
symmetry of the diffuser shroud, and so that the door plates,
at the open position of the doors diverge from each other
downstream from the hinge axes. Thereby the door plates
themselves have a diffuser effect on the flow of air between
them, and the door closing eflect of the gravity 1s further
increased.

A preferred embodiment of the mvention comprises an
axial blower having a circular symmetrical blower pipe with
an axis ol symmetry arranged substantially in a horizontal
direction, and a blower rotor arranged so that it rotates about
the axis of symmetry of the blower pipe, and wherein the
axial blower comprises a diffuser according to one or more
of the preceding claims, and where the axis of symmetry of
the diffuser Vlrtually comudes with the axis of symmetry of
the blower pipe.
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3
THE DRAWING

In the following one or more embodiments of the inven-
tion will be described 1n more detail and with reference to
the drawing, where:

FIG. 1 shows a difluser according to the mvention from
the downstream side of the diffuser.

FIG. 2 1s a perspective drawing showing the diffuser in
FIG. 1 from the downstream side and from below.

FI1G. 3 1s principle sketch showing an axial blower with a
diffuser as shown 1n FIGS. 1 and 2.

FI1G. 4 1s a detailed view of one hinge part of the di
according to FIGS. 1, 2 and 3.

FIG. 5 1s a detailed view of another hinge part of the
diffuser according to FIGS. 1, 2 and 3

FIG. 6 shows one embodiment of a door of the butterfly
valve according to the invention.

FIG. 7 shows the diffuser as shown 1n FIG. 1, but with the

doors of the butterfly valve in the closed position.

[T

USCr

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

FIGS. 1, 2 and 7 shows one embodiment of a diffuser 1
according to the mnvention having a circular symmetrical
diffuser shroud 2 and having a buttertly valve arranged in the
opening 3 of the diffuser 1. The butterfly valve has two doors
4, 5 being arranged in the diffuser shroud between the
upstream side 6 and the downstream side 7 of the diffuser
shroud 2, and a hinge arrangement with a first hinge part 8
and a second hinge part 9 1s provided for allowing the doors
to be closed by the force of gravity such as shown 1n FIG.
7, and to rotate about the hinges axes to their open position
as shown in FIGS. 1 and 2.

The butterfly valve thereby forms a one-way valve pro-
viding 1n the closed position of the doors as shown on FIG.

7 an eflicient guard against air flowing from the downstream

side to the upstream side of the diffuser (back draft).

In FIG. 3 the diffuser according to FIGS. 1 and 2 1s shown

* e

as a principle sketch where the contours of the diffuser
shroud 2 1s shown with the doors 4, 5 are attached to the
diffuser shroud 2 via the first and the second hinge 8, 9 1n the
opening 3 of the diffuser shroud 2 so that they can rotate
about the hinge axis 10 having an angle with respect to the
axis of symmetry 11 that coincides with the axis of sym-
metry of the axial blower 12 arranged on the upstream side
6 of the diffuser 1, and having a circular cylindrical blower
pipe 23 with a blower motor 20 and a blower rotor 21
arranged for forcing air in the direction 22 through the
diffuser.

Due to the fact that the diffuser shroud 2 has a frusto-
conical shape, and thereby having a cross section perpen-
dicular to the axis of symmetry 11, then 1t 1s possible to
design the doors 4, 5 with door plates each having a semi
clliptical shape such as shown in FIG. 6, and thereby the
periphery of the door plates will form a complete ellipse so
that there 1s only a very small distance between the periphery
of the door plates and the 1nside of the diffuser shroud 2, and
the doors 4, 5 also both have straight edges 13 that abut each
other to form a dividing line 14 when the doors 4, 5 are 1n
the closed position.

In this relation 1t will be obvious to the skilled person that
it 1s also pessrble to designing door plates fitting closely 1n
the opening 3 of a diffuser shroud 2 having another shape
than a frustoconical shape as long as the diffuser shroud has
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a cross section perpendicular to the axis of symmetry that
increases from the upstream side of the diffuser 1 to the
downstream side.

The details of the hinges 8, 9 are shown i FIGS. 4 and
5, where FIG. 4 shows the lowermost hinge 9 and FIG. 5
shows the uppermost hinge 8 as shown on FIG. 3. The
lowermost hinge 9 has a first hinge part 24 being attached to
the inside of the diffuser shroud 2, and each of two comple-
mentary first hinge parts 26a, 265 formed as hinge flanges
attached to the doors 4, 5 are rotatably connected to the first
hinge part via rivets allowing the hinge flanges to rotate.
Likewise the second hinge parts 27a, 275 forming part of the
uppermost hinge 8 1s rotatably connected via rivets to the
second hinge part 25.

In order to ensure that the doors 4, 5 are not able to open
more than what 1s shown 1n the FIGS. 1 through 5 a set of
limiting flanges 27 are arranged on the first and second hinge
parts engaging with the hinge flanges as shown on FIGS. 4
and 5. Furthermore the doors 4 and 35 are for the same
purpose both provided with stoppers 28 also ensuring that
the distance between the doors 4, 5 increases with the
distance from the hinge axes 10, and thereby prewdmg that
also the doors 4, 5 have a diffuser eflect on the air tlowing
between the doors 4, 5.

From the descrlptlen above 1t will be apparent to the
skilled person that a diffuser according to the mnvention may
be used 1n connection with, and arranged downstream from.,
any kind of fan or blower, such as an axial fan, a centrifugal
blower or a plug fan, either directly mounted downstream of
the fan, or via adaptors. In relation to axial blowers, how-
ever, and especially safe function of the diffuser it obtained
when the axis of symmetry of the blower coincides with the
axis of symmetry of the difluser.

The mvention claimed 1s:

1. A diffuser adapted for being mounted at the down-
stream side of a blower, the diffuser comprising a diffuser
shroud being substantially circular symmetrical about an
axis of symmetry and having an upstream side being
attached at the exhaust end of a blower pipe and a down-
stream side opposite the upstream side, and where the
diffuser shroud encircles a diffuser opeming having a cross
section perpendicular to the axis of symmetry that increases
from the upstream side of the diffuser to the downstream
side of the diffuser, and where a back drait damping buttertly
valve 1s arranged in the diffuser opening, the butterfly valve
eemprlsmg two doors both being attached to the diffuser
shroud via a hinge arrangement adapted for allowing each of
the two doors to rotate between a closed and an open
position about a hinge axis extending between opposite sides
of the diffuser shroud and where the doors are Shaped so that
they together substantially close the difluser openming when
they are 1n their closed position, wherein each hinge axis
intersects the diffuser shroud at a position closer to the
upstream side at one side than on the opposite side of the
diffuser shroud, and wherein two points of intersection
between each hinge axis and the diffuser shroud are disposed
between the upstream side and the downstream side of the
diffuser shroud.

2. The diffuser according to claim 1, wherein each hinge
axis intersects the diffuser shroud at an angle substantially
perpendicular to the shroud at the position closest to the
upstream side.

3. The diffuser according to claim 1, wherein the two
doors each are formed as a semi-elliptical door plate so that
the two doors 1n their closed position extend virtually 1n the
same plane and form an ellipse, and where each of the door
plates have straight edges that abut each other 1n said closed
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position of the doors, and thereby form a dividing line
between the doors corresponding to the major axis of the
cllipse.

4. The diffuser according to claim 3, wherein each hinge
axis extends parallel with and on the downstream side of the
dividing line between the doors 1n their closed position.

5. The diffuser according to claim 4, wherein the hinge
arrangement provides two hinge axes, one for each door, and
where the two hinge axes are arranged at the same distance
downstream from, and on opposite sides of, the dividing
line.

6. The diffuser according to claim 3, wherein the hinge
arrangement comprises a first and a second hinge part
mounted on opposite sides of the diffuser shroud, and where
the first and second hinge parts extend completely down-
stream from the dividing line.

7. The diffuser according to claim 3, wherein each door

comprises first and second complementary substantially
identical hinge parts arranged near opposite ends of the
straight edges, and where the first complementary hinge
parts and the second complementary hinge parts are con-
nected rotatably about the hinge axes to other first and
second hinge parts, respectively.
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8. The diffuser according to claim 3, wherein the hinge
arrangement comprises projections adapted for restricting
the doors to rotate so that the door plates extend parallel with
the axis of symmetry of the diffuser shroud, and so that the
door plates, at the open position of the doors diverge from
cach other downstream from the hinge axes.

9. The diffuser according to claim 1, wherein the diffuser
shroud comprises one or more projections extending from
the diffuser shroud and 1nto the diffuser opening, and where
the projections are positioned so that each of the doors, when
they are positioned at their closed position, rests against one
or more ol the one or more projections at their downstream
side.

10. An axial blower comprising a circular symmetrical
blower pipe having an axis of symmetry, and a blower rotor
arranged so that 1t rotates about the axis of symmetry of the
blower pipe, and wherein the axial blower comprises a
diffuser according to claim 1, and where the axis of sym-
metry of the diffuser virtually coincides with the axis of
symmetry of the blower pipe.
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